Introduction {#Sec1}
============

In 1960, Opial \[[@CR10]\] established the following important integral inequality.

Theorem 1.1 {#FPar1}
-----------
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Integral inequalities of the form ([1](#Equ1){ref-type=""}) have an interest in itself, and also have important applications in the theory of ordinary differential equations and boundary value problems (see \[[@CR1], [@CR2], [@CR4]\]). In the years thereafter, numerous generalizations, extensions and variations of the Opial inequality have appeared (see \[[@CR12], [@CR14]\]). The one containing fractional derivatives is investigated as well (see \[[@CR3], [@CR5]\]).

In the continuous case, the Opial inequity, in its modified form, states that if $\documentclass[12pt]{minimal}
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                \begin{document}$$\int_{a}^{b} { \bigl\vert f(x)f'(x) \bigr\vert \,dx } \le\frac{1}{2}(b - a)^{2} \int_{a}^{b} { \bigl(f'(x) \bigr)^{2} \,dx }, $$\end{document}$$ with equality attained only if $\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$f(x) = c(x - a)$\end{document}$.

In a recent paper \[[@CR14]\], Yang proved the following generalization of the Opial inequality.

Theorem 1.2 {#FPar2}
-----------

*If* $\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$f(x)$\end{document}$ *is absolutely continuous on* $\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$[a,b]$\end{document}$ *with* $\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$f(a) = 0$\end{document}$, *and if* $\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$p,\,q \geq1$\end{document}$, *then* $$\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$$\int_{a}^{b} { \bigl\vert f(x) \bigr\vert ^{p} \bigl\vert f'(x) \bigr\vert ^{q} \,dx } \le\frac{q}{p + q}(b - a)^{p} \int_{a}^{b} { \bigl\vert f'(x) \bigr\vert ^{p + q} \,dx }. $$\end{document}$$

Preliminaries {#Sec2}
=============

Here we present necessary definitions and facts from the *q*-calculus. We follow the terminology and notations used in the books \[[@CR8], [@CR9], [@CR11], [@CR13]\]. In what follows, *q* is a real number satisfying $\documentclass[12pt]{minimal}
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Definition 2.1 {#FPar3}
--------------

Let *f* be a function defined on an interval $\documentclass[12pt]{minimal}
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In the paper \[[@CR7]\], Jackson defined *q*-integral, which in the *q*-calculus bears his name.

Definition 2.2 {#FPar4}
--------------
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On this basis, in the same paper, Jackson defined an integral on $\documentclass[12pt]{minimal}
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For a positive integer *n* and $\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
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Definition 2.3 {#FPar5}
--------------

The real function *f* defined on $\documentclass[12pt]{minimal}
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                \begin{document}$x, qx \in[a,b]$\end{document}$. It is easy to see that if the function *f* is increasing (decreasing), then it is *q*-increasing (*q*-decreasing) too.

Results and discussions {#Sec3}
=======================

Our main results are contained in three theorems.

Theorem 3.1 {#FPar6}
-----------
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Proof {#FPar7}
-----

Using Definition [2.1](#FPar3){ref-type="sec"} and ([4](#Equ4){ref-type=""}), we have $$\documentclass[12pt]{minimal}
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Remark 3.2 {#FPar8}
----------
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The following theorems are concerned with *q*-monotonic functions.

Theorem 3.3 {#FPar9}
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Proof {#FPar10}
-----

Replacing ([2](#Equ2){ref-type=""}) in the integral $$\documentclass[12pt]{minimal}
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Proof {#FPar12}
-----
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Remark 3.5 {#FPar13}
----------

We note that, in the special case when $\documentclass[12pt]{minimal}
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Conclusions {#Sec4}
===========

In this paper we have established a new general Opial type integral inequality in *q*-calculus. Further, we investigated the Opial inequalities in *q*-calculus involving two functions and their first order derivatives. We also discussed several particular cases. The method we used to establish our results is quite elementary and based on some simple observations and applications of some fundamental inequalities.
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